Adaptation or pathology? The role of prenatal stressor type and intensity in the developmental programing of adult phenotype.
The mother is the major interface between the offspring and its prenatal environment. Prenatal toxins and stress-inducing physical agents are important factors programming the developmental trajectory of mammals that likely involve epigenetic modifications. However, prenatal stressors commonly-used in the laboratory (e.g. prenatal restraint stress and prenatal chronic variable stress) are typically administered at high intensities. These exposures typically lead to pathological phenotypes supporting the development origin of health and disease hypothesis. In this review, we compare the phenotypic outcomes of these commonly-used prenatal stressors to an ecologically-relevant, psychogenic stressor that has been present over evolutionary times, predator or predator cues presence. Prenatal stress by predator threat results in behavioral, physiological, endocrine, transcript abundance and epigenetic (DNA methylation) modifications. These phenotypic modifications are consistent with developmental forecasting according to the Predictive Adaptive Response hypothesis, yielding adaptive responses in environments where such predation stress is present. The evidence described in this review suggests that the type of prenatal stress agent and its intensity modifies the phenotype expressed, which can range from adaptive to pathological. Prenatal Bisphenol A exposure studies are presented as an example where graded intensities (concentrations) of prenatal toxin exposure can be compared directly. Finally, we emphasize the importance of studying both sexes in these studies, as sex differences appear to be a common feature of the response to prenatal stress.